Aim: This study describes the impact of HIV/AIDS on the inpatient service of the main teaching hospital in Cameroon in 2001. Methods: The authors analyzed routinely collected hospital data and data validated by survey of clinical notes. Results: Admission and bed utilization rates for HIV/AIDS over the period accounted for 20.1% and 17%, respectively, primarily due to the management of opportunistic infections in young people (mean age, 39.9 years). Housewives (21.9%) and students (10.3%) were the most identified groups. Tuberculosis (23.3%), the most frequent infection, was associated with a good prognosis. Hospital stay ranged from 1 to 99 days. HIV/AIDS accounted for 49.3% of deaths registered. Conclusion: HIV/AIDS is the major cause of hospital admissions and death in this service. This situation is likely to remain constant for some time given the national prevalence of HIV. Consideration needs to be given to the options for prevention and provision of care.
HIV/AIDS is among the leading causes of death and disease in sub-Saharan Africa. More than 60% of the estimated 40.3 million people living with HIV infection in the world are found in Africa, and HIV claimed up to 2.4 million lives in this part of the world in 2005. 1 This situation is driven by the poor socioeconomic context of the continent, which limits the response capacities of African countries' governments to tackle it. International mobilization is gradually helping in setting up preventive measures and encouraging access to treatment for patients. However, there are indicators that the continent will continue to suffer from this devastating condition for many years. The prospects for a vaccine are not imminent. Other communicable diseases are still prevalent, and at the same time, the continent is being seriously challenged by the growing burden of noncommunicable diseases. 2 The limited and already inappropriate health resources will be affected accordingly.
With the introduction of highly active antiretroviral therapy (HAART), survival in patients with HIV is said to have increased, as reported elsewhere. 3 The translation of these findings into evidence in the African setting needs to be ascertained. In a prospective study at Yaounde General Hospital, Atangana et al 4 reported a high death rate in 2003. But this study, carried out in the intensive care unit, cannot offer a clear picture of the in-hospital situation of patients with HIV/AIDS. In a study by Mbanya et al 5 at Yaounde Central Hospital, the trends of hospital admission for HIV/ AIDS increased exponentially between 1993 and 1998. More important, the young, active population was the most affected, and the associated death rate was consistent (27%).
In South Africa, one of the countries most affected by HIV, hospital statistics show that this epidemic has completely changed the pattern of hospital activities over time. 6, 7 Similar trends were described in Kenya by Gilks et al in 1998. 8 One of the major findings of this study was the possible discrimination process favoring admission of HIV-positive patients as a result of the increasing demand for HIV/AIDS care. This overview was undertaken to assess the impact of HIVrelated conditions on the inpatient resources of the internal medicine service of the main university teaching hospital in Yaounde, Cameroon. It is therefore important to understand how the impending HIV/ AIDS epidemic affects the available health resources in African countries in order to respond appropriately.
Methods
Discharge registers of the internal medicine service of the University Teaching Hospital (UTH) from January to December 2001 were reviewed. The UTH has the highest number of beds among the teaching hospitals in Yaounde. It is located in the Biyem Assi health district with a catchment population of approximately 422 522 inhabitants. People from other health districts of Yaounde and the surrounding areas also receive care in this hospital. In 2001, the service of internal medicine of this hospital had qualified multidisciplinary personnel in internal medicine. Hence, final diagnoses recorded are likely to be more accurate for the chosen year compared to others.
Data Sources
The records of the Service of Internal Medicine served as primary sources of data for this study. All the patients received in the service during the study period were considered for their age, sex, month of admission, outcome, and final diagnosis. Records of patients with HIV/AIDS were reviewed for related comorbidities and duration of hospitalization. Data validation was performed by means of survey of clinical notes. Of the 725 patients admitted during the study period, 178 had immunodepression in their final diagnosis. Thirty-two patients were excluded because of lack of evidence in their clinical notes to support the diagnosis of HIV/AIDS. This study received approval from the administrative authorities of the UTH.
Case Definition
Diagnosis of HIV in this service is based on past medical records for known cases or a rapid enzyme-linked immunosorbent assay (ELISA) test followed by a confirmatory Western Blot test for new cases.
Definition of Comorbidities
The 10th Revision of International Classification of Diseases (ICD-10, B20-24) 9 was used to classify comorbidities and the causes of deaths in patients with HIV infection.
In-hospital Management
The in-hospital management of patients not standardized at the study period is not presented in the Results section. Treatment specific to each comorbidity identified was prescribed based on the physician's preference and the ability of patients to pay for the treatment. During their hospitalization, HAART was not prescribed to patients. Upon discharge, they were referred to the HAART prescription center for the capital city, located in another hospital (Yaounde Central Hospital). Of the 8 patients admitted while already on HAART, this treatment was maintained in 5 patients and modified in 3 others to account for the association with the treatment of tuberculosis.
Outcome
Patients' outcome was assessed dichotomously as dead or alive, based on their status upon discharge from the service.
Data Analysis
Data analysis was performed using the SPSS statistical software. The level of significance was set at P < .05. We have reported results as means and standard deviations, percentages, and proportions. The χ 2 or Fischer exact test was used to compare categorical variables, and quantitative variables were compared using the Student t test. The Pearson's correlation was used to assess the association between continuous variables.
Results

General Characteristics and Monthly Distribution
During the 1-year study, 725 patients were admitted in the ward. One hundred forty-six patients (20.1%); 72 men (49.3%) and 74 women (50.7%) were admitted for HIV infection and related comorbidities. Their ages ranged from 18 to 77 years, with a mean of 39.9 ± 11.9 years. There was no significant age difference between men and women with regards to age distribution. These patients came from various socioeconomic, professional, and ethnic backgrounds. However, the most represented groups were housewives (21.9%), students (10.3%), traders (8.9%), teachers (8.2%), and armed forces and police (6.2%). The type of profession was not listed for 16 patients (11%). The monthly distribution of patients admitted with HIV/AIDS is depicted in Figure 1 .
Comorbidities
The related comorbidities found were dominated by undefined conditions or affections with multiple organ involvement (39.7%). When specific organ/system involvement could be defined, neurologic conditions were most frequent (17.8%), followed by respiratory (14.4%) and digestive (11.6%) affections ( Figure 2 ). Overall, infectious diseases were the most frequently associated affections, accounting for more than 60% of comorbidities. Tuberculosis alone accounted for up to 23.3% of associated diseases in these patients ( Table 1) .
Length of Stay
The length of stay of patients with HIV/AIDS in the service ranged from 1 to 99 days, with a mean of 11.9 ± 11.4 days. The calculated bed occupancy rate was 16.9%. The duration of hospitalization was not affected by the month of admission (P = .79), sex (P = .46), outcome (P = .45), broad category of comorbidities (P = .46) and specific comorbidities (P = .46). No correlation was found between the age of the patients and the duration of hospitalization (r = 0.09, P = .30).
Mortality
HIV and related affections accounted for 49.3% of the 73 deaths registered by the service during the study period. With regard to age, duration of hospitalization, and sex distribution, the 36 patients with HIV who died were not different from those who survived. The monthly variation in death rate was statistically significant, with the highest rate recorded in July (P = .04). The death rate was significantly higher in the group of patients classified as having other undefined conditions or multiple organ involvement. Two-thirds (66.7%) of all deaths in patients with HIV/AIDS occurred in this subgroup compared with others (P = .006). The remaining deaths were accounted for by nervous system involvement (13.9%), respiratory involvement (11.1%), and digestive involvement (8.3%). The high case fatality occurred in patients with the following diagnosis: sepsis and severe sepsis (52.6%), wasting syndrome (52.2%), and encephalopathy (50%) (P = .03). The case fatality rate for tuberculosis was 11.4%.
Discussion
This study is among those rare ones that give a picture of HIV/AIDS as it occurred in the hospital setting in sub-Saharan Africa. Apart from the classical shortcomings of retrospective studies, other potential limitations of our study lie in the fact that HIV testing is suggested, in this service, only to patients with high suspicion of HIV infection or related conditions. It is therefore likely that the estimation of HIV/AIDS in this study was underscored by the fact that the chances of having positive cases still existed among patients not tested. The lower purchasing power of patients in this setting limits extensive investigation of cases, raising the possibility of misdiagnosis of comorbidities in our patients. The absence of a coordinated central register in the study context makes it unreliable to provide an estimate of hospital resources affected by HIV/AIDS in proportion to other services provided by the hospital. Because of these limitations, the results of the present study are more an indicator, and not an accurate estimate, of the scope of HIV/AIDS and related comorbidities among patients admitted in this hospital.
The high contribution of HIV and related conditions to inpatient activities has been reported by similar studies in other African countries. [10] [11] [12] of the Demographic Health Survey (DHS 2004). 13 Moreover, the study hospital is a tertiary institution that serves both for teaching and referral functions. It is likely therefore that referrals of complicated cases of HIV to this institution and mainly to the Service of Internal Medicine is another contributor to the high incidence of HIV and related conditions in this service. The retrospective nature of this study limited the exploration of this aspect. The relatively young age of the affected population and the absence of sex influence are also in accordance with the epidemiologic picture of HIV/AIDS in Cameroon and in Saharan Africa. [5] [6] [7] The young age of patients with HIV in clinical settings has already been described in Cameroon by Atangana et al 4 in a previous study in Yaounde. However, the great number of students affected is a matter of concern. This is a relatively young population and, of course, the emerging elite and workforce. The development of HIV-related comorbidities and opportunistic infections at a young age is a clear indictor of early exposure to unprotected sexual activity and eventually HIV infection. Furthermore, the failures of the past and ongoing preventive strategies set out to fight the spread of HIV/AIDS are confirmed. In a recent study by Meekers et al 14 in Douala, the economic capital of Cameroon, early active sexual exposure and risky behaviors were already reported in young unmarried Cameroonians. The profile of comorbidities described in this study, dominated by ill-defined conditions, can be approached from different perspectives. Despite the rapid technologic advances involved in research, HIV/AIDS is still a new domain for physicians who are regularly challenged by scientific limitations to provide accurate diagnosis of related multifaceted comorbidities. When science is not the limitation, in most sub-Saharan African countries, financial and technical constraints become apparent. In Cameroon, there is no social insurance policy, and patients or families therefore have to pay for all investigations and treatment. In this context, physicians tend to limit the investigations to a strict minimum or to those that the patient can cope with. The implication is not only the misdiagnosis, but also the unnecessarily long duration of hospitalizations and the poor outcome in patients with undefined condition, hence inappropriate management.
Even though tuberculosis was a frequent opportunistic infection in our patients, as reported elsewhere, 6, 7, 12 it was not associated with a high fatality rate. In fact, through subsidized programs, treatment of tuberculosis is accessible to the majority of the population. Patients with an appropriate diagnosis are therefore likely to be treated. University teaching hospitals in Cameroon, as elsewhere, rely on the input of physicians undergoing specialized training for their regular functioning. July, according to the academic calendar in Cameroon, is the period of end-of-year examinations. Medical services are deprived of part of their personnel engaged in those examinations (lecturers and students). This likely explains the high mortality rate recorded in July in this study.
This study demonstrates that HIV and related conditions seriously affect the hospital resources in this setting. This occurs mainly as a consequence of the management of comorbidities, dominated by tuberculosis and other infections in a relatively young population. The related in-hospital mortality is high. The high proportion of undefined conditions denotes the difficulties faced in their daily practice by physicians to manage these patients. The lower purchasing power of patients in this setting is likely to be a major contributor. This could also in some way affect the length of hospital stay. In fact, the study hospital practiced a sort of bulk billing system where patients had to settle their room fees upon discharge. However, during hospitalization, they had to pay directly for other charges including medications and investigations. Therefore, those financially limited likely have to stay longer in hospital either because investigations and medications were not available on time or because of additional time incurred by the failure to comply with room fees when they were to be discharged. It is difficult to determine the magnitude of this unnecessary hospital stay; however, based on their socioprofessional backgrounds, the majority of the patients must have contributed. Based on this, the estimates of the hospital stay and bed occupancy are likely to be exaggerated. It is necessary to question the success of previous and ongoing preventive strategies in light of the findings of this study if the burden of HIV/AIDS on hospital resources is to be addressed. The way forward must include a multisectoral approach targeting prevention at a very young age. Strategies are needed to encourage screening and detection of infected people before the unset of deadly comorbidities. Extended access to lower cost investigation, HAART, and other forms of treatment applicable to comorbidities should form part of the strategy. Some actions are already on the way in the country and need to be reinforced. Research is also needed to support any successful action.
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